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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a semiconductor device having a 
thin film 

part excellent in intelligence trend and high level integration. 

SOLUTION: In this device, a diaphragm is set with a single crystal 
silicon 

substrate 1 subjected to diaphragm etching. On the substrate 1, an 
epitaxial 

layer 8 of a <111> face which turns into a bipolar transistor forming 
region, 

and a single crystal silicon substrate 3 which has a <110> face 
different from 

the face orientation of the epitaxial layer 8 and turns into a 
piezoelectric 

resistance layer forming region, are formed. The bipolar transistor 
forming 

region is isolated from the piezoelectric resistance layer forming 
region by a 
trench 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the semiconductor pressure sensor in which the 

piezoresistance was formed, concerning the semiconductor device which has a thin- walled part. 

[0002] Moreover, this invention relates to the semiconductor base suitable for high integration and intelligent-ization, 

[0003] 

Pescription of the Prior Art] Although high integration and intelligent-ization have been required in semiconductor devices, 

such as an integrated circuit, in recent years, what fills these demands is not appearing. 

[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the semiconductor device excellent in 
intelligent-izing and high integration, and a semiconductor base. It is in offering the thing suitable for the semiconductor 
device which has a thin-walled part especially. 
[0005] 

[Means for Solving the Problem] If the composition of this invention is explained, it has the thin- walled part and supporter of 
single crystal silicon, and has the 1st single-crystal-silicon section which formed the piezoresistance on the aforementioned 
thin- walled part at least, and the 2nd single-crystal-silicon section which formed the circuit element in the above-mentioned 
supporter, and the single-crystal-silicon section of these 1st and the 2nd single-crystal-silicon section are separated by the 
slot. Such composition can attain the high integration in the semiconductor device which has a thin-walled part, or 
intelligent-ization. 

[0006] Moreover, in a slot, it is desirable as a semiconductor device that an insulator is arranged. 

[0007] Moreover, in case a piezoresistance is prepared in a thin-walled part as the 1st single crystal section is <1 10> sides, it 
is desirable on a property. 

[0008] Moreover, when a thin-walled part and a supporter are supported by the support substrate through an insulator layer, 
they are desirable as intelligent-izing. 

[0009] Moreover, formation is easy in an insulator layer being a silicon oxide, and it is desirable. 

[0010] Moreover, since the semiconductor substrate of a different field direction is stuck through an insulating layer 

according to the semiconductor base of this invention While being able to obtain the semiconductor base which has various 

field directions according to a use In such a base, since etching can be stopped in an insulator layer when the semiconductor 

substrate which has the 1st field direction is etched from the front face, it is easy to form an isolation field etc. and it excels in 

high integration and intelligent-ization. 

[0011] 

[Embodiments of the Invention] The operation gestalt which applied this invention to the pressure sensor is explained below 
using a drawing. 

[00 1 2] A semiconductor pressure sensor is shown in drawing 1 , and the manufacture method is shown in drawing 2 - 
drawing 7 . 

[001 3] As shown in drawing 2 , the single-crystal-silicon substrate 1 which has a <100> side direction, and the 
single-crystal-silicon substrate 2 of the P type which has a <1 1 1> side direction are prepared, and the single-crystal-silicon 
substrate 2 is directly joined to the front face of the single-crystal-silicon substrate 1 . And mirror polishing of the front face of 
the single-crystal-silicon substrate 2 is carried out, and it is made predetermined thickness. 

[0014] Next, as shown in drawing 3 , the single-crystal-silicon substrate 3 which has the <1 10> side direction of N type is 
directly joined to the front face of the single-crystal-silicon substrate 2. And mirror polishing of the front face of the 
single-crystal-silicon substrate 3 is carried out, and it is made predetermined thickness. Then, the slot 4 with a width of face of 
1 .5 micrometers is formed in the surroundings of the element formation field (diaphram formation field) A of the 
single-crystal-silicon substrate 3 using trench technology. That is, the slot 4 which forms a silicon oxide 5 in the front face of 
the single-crystal-silicon substrate 3, forms a mask pattern using the usual photolithography, and results in a plane of 
composition with the single-crystal-silicon substrate 2 with a trench is formed. 

[001 5] Then, a P type impurity is diffused by using this silicon oxide 5 as a mask, and the diffusion layer 6 of P+ is formed in 
a slot 4. The piezoresistance layer and circumference element which are later mentioned according to this P+ diffusion layer 6 
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are separated electrically. 

[0016] Next, as shown in drawing 4 , the silicon oxide 7 with a thickness of 1 micrometer is formed in the front face of the 
single-crystal-silicon substrate 3 which includes the inside of a slot 4 by thermal oxidation. In order that the wall of a slot 4 
may oxidize from both sides at this time, the inside of a slot 4 is filled with a silicon oxide 7 by thermal oxidation. Moreover, 
the thickness of the single-crystal- silicon substrate 3 is set to 5 micrometers. 

[00 1 7] And as shown in drawing 5 , photolithography removes silicon oxides 7 other than the element formation field A of 
the single-crystal-silicon substrate 3. Furthermore, single crystal silicon 3 other than the element formation field A is 
********* *ed with alkali solutions, such asjCQHa nd EPW, by using the silicon oxide 7 of the element formation field A 
which remained as an etching mask. At this~time, as for alkali etching, an etch rate changes with field directions of silicon, for 
example, <1 1 1> sides drop to 1 /several 100 to <100> sides. Thereby, when the single-crystal-silicon substrate 2 is exposed, 
etching stops. 

[0018] In addition, in case the single-crystal-silicon substrate 2 and the single-crystal-silicon substrate 3 are joined, a silicon 
oxide may be formed in a junction interface and you may make it join through this silicon oxide. In this case, when a silicon 
oxide is exposed, etching of the single-crystal-silicon substrate 3 stops. 

[0019] Next, as shown in drawing 6 , the epitaxial layer 8 of N type is formed 10 micrometers or more in thickness on the 
single-crystal-silicon substrate 2. Then, as shown in drawing 7 , specified quantity removal of the front face of an epitaxial 
layer 8 is carried out by mirror polishing, and a silicon oxide 7 is exposed in the state with a flat front face. 
[0020] After that, as shown in drawing 1 , fluoric acid removes the silicon oxide 7 of the upper surface of the 
single-crystal-silicon substrate 3, further, the upper surface of an epitaxial layer 8 is ground and the upper surface of the 
single-crystal-silicon substrate 3 and the upper surface of an epitaxial layer 8 are made into the same field. Then, anisotropic 
etching is performed using etching reagents, such as KOH, from the rear-face side of the single-crystal-silicon substrate 1 , 
and the diaphram by the single-crystal-silicon substrates 2 and 3 is formed. And four piezoresistance layers 9 are formed in 
the single-crystal-silicon substrate 3 (diaphram), and a bridge circuit is formed. Furthermore, circumference circuits, such as 
a temperature-compensation circuit which becomes an epitaxial layer 8 from bipolar transistors 10 and 1 1, are formed. 
Furthermore, wiring layer 1 2 grade is formed and a semiconductor pressure sensor is completed. 

[0021] and the circumference circuit which changes electrically the pressure which joins a diaphram in the piezoresistance 
layer 9 in the case of a pressure survey, and contains bipolar transistors 10 and 1 1 - temperature compensation - and it is 
amplified and taken out 

[0022] Thus, it sets to the semiconductor pressure sensor of this operation form. The single-crystal-silicon substrate 3 which 
has <1 10> sides in the state where a part of smooth side of this single-crystal-silicon substrate 2 is exposed to the smooth side 
of the single-crystal-silicon substrate 2 which has <1 1 1> sides is joined. On the smooth side of the single-crystal-silicon 
substrate 2, specified quantity removal of the epitaxial growth phase 8 was carried out, and the single-crystal- silicon substrate 
3 from which a front face serves as a bipolar transistor formation field in the smooth state was exposed. 
[0023] Consequently, it has the single-crystal-silicon substrate 3 which is exposed to a substrate front face, is exposed to the 
epitaxial layer 8 and substrate front face of the <1 1 1> sides used as a bipolar transistor formation field, and has different 
<1 10> sides from the field direction of an epitaxial layer 8, and serves as a piezoresistance layer formation field, and the 
semiconductor pressure sensor from which a slot 4 comes to dissociate a bipolar transistor formation field and a 
piezoresistance formation field is manufactured. 

[0024] In this equipment, while the piezoresistance layer 9 is formed in the single-crystal-silicon substrate 3 of <1 10> sides, 
bipolar transistors 10 and 1 1 can be formed in the epitaxial layer 8 of <1 1 1> sides. 

[0025] That is, while the piezoresistance layer 9 can arrange in the <1 10> sides excellent in the device property, bipolar 
transistors 10 and 1 1 can arrange in the <1 1 1> sides excellent in the device property. And these piezoresistances layer 9 and 
bipolar transistors 10 and 1 1 can arrange through a slot 4. 

[0026] Thus, it can consider as the semiconductor device excellent in intelligent-izing and high integration by considering as 
the arrangement which could be made to pull out the best performance of a piezoresistance layer and each element of a 
circumference circuit (bipolar transistor), and minded the slot. 

[0027] Moreover, since the silicon oxide 7 was formed in the outcrop of the single-crystal-silicon substrate 3 and the epitaxial 
layer 8 was formed in this state, the epitaxial layer 8 of only the single-crystal-silicon substrate 2 is formed, and there is no 
disorder of crystal orientation. That is, although the epitaxial layer which grew in the middle of [ substrate / 
single-crystal-silicon / 3 / of <1 10> ] the epitaxial growth from the single-crystal-silicon substrate 2 of <1 1 1> will be 
intermingled and the quality of a crystal will become bad when there is no silicon oxide 7, such a thing is avoided with this 
operation form. 

[0028] Furthermore, with this operation form, although it was not able to form in the square with the suflicient controllability 
by etching of <1 10> sides when a diaphram was formed using anisotropic etching, as conventionally shown in drawing 8 , 
since a field direction is the single crystal silicon of <100>, it ********** s with a suflicient controllability and the diaphram 
section can be formed in a square. 

[0029] Thus, the optimal semiconductor device (this operation form sensor) can be formed by choosing the field direction 
suitable for each and sticking by sticking the substrate which forms a diaphram, and the substrate which forms an element. 
[0030] Moreover, since BAIPORA was formed as a circumference circuit, although the <1 1 1> side direction was used with 
this operation form, when forming an MOS transistor as a circumference circuit, an advantageous <100> side direction can 



2 of 3 



8/2/03 8:20 AM 



http://www4.ipdi.jpo.go.jp/cgi-bln/tran_web_cgi_ejje 



be used on a property. 

[003 1 ] In addition, this invention is not limited to the above-mentioned operation form, and may be materialized to other 
semiconductor devices other than a semiconductor pressure sensor. 



[Translation done.] 
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